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Information Signal Reproduction Apparatus 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an information 
5 signal reproduction apparatus and, more particularly, 
to tracking control upon reproduction. 
Related Background Art 

As a conventional apparatus of this type, a 
digital VTR is known. In this apparatus, an image 

10 signal is converted into a digital signal, the digital 
signal is encoded to compress its information size, and 
the encoded digital signal is recorded on a magnetic 
tape while forming a large number of tracks. Upon 
reproduction, these tracks are traced by a rotary head 

15 to reproduce the recorded image signal, and the 
reproduced image signal is decoded to expand its 
information size, thus obtaining an original image. 
For a digital VTR of this type, in recent years, 
home-use digital VTR standards called DV format has 

20 been proposed. 

Of this DV format, in an SD mode, an image signal 
is converted into a digital signal, its information 
size is compressed to around 1/6 by a technique such as 
the DCT, variable- length coding, or the like, and an 

25 image signal for one frame is recorded on 10 helical 
tracks in case of NTSC. 
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By contrast, in order to record an image signal on 
a magnetic tape for a longer period of time, a 
recording mode called an SDL mode has also been 
proposed. In this mode, a higher compression ratio 
5 than the SD mode is set to compress the information 

size of an image signal to 1/2, and an image signal for 
one frame is recorded on five tracks. 

As the arrangement of a head for 
recording/reproducing an image signal in both the SD 
10 and SDL modes, the arrangement shown in Fig. 1 may be 
used. 

More specifically, referring to Fig. 1, a magnetic 
tape T serves as a recording medium, and a rotary drum 
101 rotates in contact with the magnetic tape. In 

15 Fig. 1, the tape T is wound around the rotary drum 101 
over a 180° range or larger. A rotary head ( HA1 ) 102 
is attached onto the drum 101. A rotary head ( HB1 ) 103 
is attached onto the drum 101 to have a 180° phase 
difference from the head (HAl) 102. A head (HB2) 104 

20 for the SDL mode is attached in the neighborhood of the 
head (HAl) 102. 

The heads 103 and 104 have the same azimuth angle, 
and the head 102 has an azimuth angle different from 
those of the heads 103 and 104. 

25 Fig. 2 shows tracks formed on the magnetic tape T 

by the heads shown in Fig. 1 in the respective modes. 
In the SD mode, the tape T travels at a 
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predetermined speed S in the direction of an arrow A, 
and a recording current is alternately supplied to the 
head ( HA1 ) 102 and head (HBl) 103 that trace in the 
direction of an arrow H, thereby forming tracks at a 
5 rate of two tracks per rotation of the rotary drum 101. 

Referring to Fig. 2, HA1 , HBl, and HB2 indicate 
the heads that formed tracks, and F0, Fl, and F2 the 
states of tracking signals superposed on the recorded 
signals on the individual tracks. 

10 In the DV format (SD and SDL modes), an image 

signal undergoes 24/25 modulation upon recording to 
superpose a pilot signal used in tracking control upon 
reproduction on the recorded signal on each track. 
Fig. 3 shows the frequency components of recorded 

15 signals on tracks F0, Fl, and F2, and tracks are formed 
in the order of F0 -> Fl -> F0 -> F2 -> F0. As shown in 
Fig. 3, on track Fl, a frequency component fl has a 
peak, and a frequency component f2 and DC component are 
suppressed. On track F2, a frequency component f2 has 

20 a peak, and a frequency component fl and DC component 
are suppressed. On track F0, frequency components fl 
and f2, and the DC component are suppressed. 

In the SD mode, an image is recorded by forming 10 
tracks per frame on the tape T. 

25 On the other hand, in the SDL mode, although the 

rotational speed of the drum 101 is the same as that in 
the SD mode, the convey speed of the tape T is set at 
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S/2, i.e., half that in the SD mode, and a recording 
current is alternately supplied to the head ( HA1 ) 102 
and head (HB2) 104, thus forming tracks at a rate of 
one track per rotation of the rotary drum 101- At this 
5 time, since the track pitch is nearly the same as that 
in the SD mode, and the convey speed of the tape is 
half that in the SD mode, the track angle becomes 
slightly different from that in the SD mode. 

In the SDL mode, an image signal is recorded by 
10 forming five tracks per frame. For this reason, the 

SDL mode can realize a recording time twice that in the 
SD mode. 

When an image signal is reproduced from the tape T 
shown in Fig. 2, an image signal recorded in the SD 

15 mode is reproduced by the head (HA1) 102 and head ( HB1 ) 
103, and an image signal recorded in the SDL mode is 
reproduced by the head { HAl ) 102 and head (HB2) 104. 
In this case, an image signal is reproduced while 
controlling tracking between the heads and tracks on 

20 the basis of pilot signals superposed upon recording. 

As described above, upon reproducing the contents 
of a tape on which an image signal is recorded in only 
the SD mode, the head (HAl) 102 and head (HB1) 103 
shown in Fig. 1 need only be used; upon reproducing the 

25 contents of a tape on which an image signal is recorded 
in only the SDL mode, the head (HAl) 102 and head ( HB2 ) 
104 shown in Fig. 2 need only be used. 
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However, upon reproducing the contents of a tape 
on which image signals are recorded in both the SD and 
SDL modes, as shown in Fig. 2, the three heads shown in 
Fig. 1 are required, and the number of heads required 
5 increases compared to reproduction of a tape on which 

an image signal is recorded in only the SD or SDL mode. 

For this reason, such arrangement leads to an 
increase in cost due to requirements of extra head, 
rotary transformer, head amplifier, and the like. 

10 

SUMMARY OF THE INVENTION 

It is an object of the present invention to solve 

the aforementioned problems. 

It is another object of the present invention to 
15 allow reproduction of a signal from a recording medium 

on which information signals are recorded in a 

plurality of different modes, without increasing the 

number of heads. 

In order to achieve these objects, according to 
20 one aspect of the present invention, there is provided 

an apparatus for reproducing information signals 

recorded in a plurality of recording modes having 

different information sizes of an information signal to 

be recorded per unit time, comprising: 
25 reproduction means for reproducing information 

signals recorded in the plurality of modes from a 

recording medium; 



mode discrimination means for discriminating a 
recording mode of the information signal reproduced by 
the reproduction means; 

tracking means for controlling tracking between 
5 the recording medium and the reproduction means; and 

control means for controlling tracking by the 
tracking means in accordance with a discrimination 
result of the mode discrimination means. 

It is still another object of the present 
10 invention to implement satisfactory tracking control 
upon reproducing signals from a recording medium on 
which information signals are recorded in a plurality 
of different modes. 

Other objects and features of the present 
15 invention will become apparent from the following 
detailed description of the embodiments taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
20 Fig. 1 is a view showing the arrangement of heads 

upon recording/reproducing an image signal in the SD 
and SDL modes; 

Fig. 2 shows tracks formed in the SD and SDL 
modes ; 

25 Fig. 3 is a graph showing the frequency components 

on the individual tracks; 

Fig. 4 is a block diagram showing the arrangement 



of a digital VTR according to an embodiment of the 
present invention; 

Fig. 5 is a view for explaining the reproduction 
process of an image signal in the SD mode by the VTR 
5 shown in Fig. 4; 

Fig. 6 is a timing chart for explaining 
reproduction by the VTR shown in Fig. 4; 

Fig. 7 is a view for explaining the reproduction 
process of an image signal in the SDL mode by the VTR 
10 shown in Fig. 4; 

Fig. 8 is a block diagram showing the arrangement 
of a digital VTR according to another embodiment of the 
present invention; and 

Fig. 9 is a timing chart for explaining the 
15 reproduction process by the VTR shown in Fig. 8. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The preferred embodiments of the present invention 
will be described in detail hereinafter with reference 
20 to the accompanying drawings. 

Fig. 4 is a block diagram showing the arrangement 
of a digital VTR according to the first embodiment of 
the present invention. 

Referring to Fig. 4, a magnetic tape T is formed 
25 with tracks, as shown in Fig. 2, and an image signal is 
recorded on that tape T in the SD or SDL mode. 

A head (HA) 2 is attached to a rotary drum 1, and 



a head (HB) 3 is attached to the rotary drum 1 to have 
a 180° phase difference from the head (HA) 2. Note 
that the head (HA) 2 has the same azimuth angle as that 
of the head ( HA1 ) 102 shown in Fig. 1, and the head 
5 (HB) 3 has the same azimuth angle as that of the head 
(HB1) 103 or head ( HB2 ) 104 shown in Fig. 1. The tape 
T is wound around the rotary drum 1 over a 180° range ^ 
or larger. 

Amplifiers 4 and 5 respectively amplify reproduced 

10 signals output from the heads 2 and 3. A switch 6 

selects one of the output signals from the amplifiers 4 
and 5, and outputs the selected signal to an equalizer 
7. The equalizer 7 compensates for deterioration of a 
reproduced signal upon magnetic recording/reproduction. 

15 A data detection circuit 8 detects an original 

digital signal from the reproduced signal. A track 
memory 9 stores a compressed reproduced image signal 
for three frames intact. An error correction circuit 
10 corrects any errors in the reproduced signal stored 

20 in the track memory 9. An AUX extraction circuit 11 
extracts auxiliary data (VAUX data) appended to the 
image signal stored in the track memory 9. A mode 
discrimination circuit 12 discriminates the recording 
mode (SD or SDL mode) of the reproduced image signal on 

25 the basis of the VAUX data output from the AUX 

extraction circuit 11. A reproduced signal processing 
circuit 13 decodes the image signal output from the 
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track memory 9 in correspondence with encoding upon 
recording, to expand the information size of the image 
signal . 

Filters 14 and 15 respectively extract components 
5 fl and f2 of a pilot signal shown in Fig. 3 from the 
reproduced signal output from the equalizer 7. 
Switches 16 and 17 respectively select and output one 
of signals of the frequency components fl and f2 
obtained by the filters 14 and 15. Detecting circuits 

10 18 and 19 respectively detect the levels of pilot 
signals output from the switches 16 and 17. A 
subtraction circuit 20 calculates the difference 
between the outputs from the detecting circuits 18 and 
19. A switch 21 outputs an output from the subtraction 

15 circuit 20 to a loop filter 22 in accordance with a 

control signal from a tracking timing control circuit 
28. The loop filter 22 filters the output from the 
subtraction circuit 20 obtained via the switch 21 to 
generate a tracking error signal (ATF error signal), 

20 and outputs that signal to a capstan control circuit 
23. 

The capstan control circuit 23 controls a capstan 
motor 24 in accordance with the tracking error signal 
from the loop filter 22 and recording mode information 
25 from the mode discrimination circuit 12. The capstan 
motor 24 controls driving of a capstan to convey the 
tape T in accordance with the control signal from the 
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capstan control circuit 23. A PG generation circuit 25 
generates a PG signal indicating the rotation phase of 
the drum 2 in correspondence with rotation of the 
rotary drum 2. A switch pulse generation circuit 26 
5 generates a head switch pulse serving as a switching 
signal for the switch 7 so as to select one of the 
reproduced signals from the head (HA) 2 and head (HB) ^3 
in accordance with the PG signal from the PG generation 
circuit 25. A switch 27 outputs the output signal from 

10 the equalizer 7 to the data detection circuit 8 . The 
tracking timing control circuit 28 controls the 
switches 16 and 17, and the switches 21 and 27, in 
accordance with recording mode information from the 
mode discrimination circuit 12 and the head switch 

15 pulse from the switch pulse generation circuit 26. 

The reproduction process of a signal by the 
apparatus shown in Fig. 4 will be explained below. 

Upon receiving a reproduction start instruction 
from a console (not shown), the capstan control circuit 

20 23 controls the capstan motor 24 to convey the tape T 
at a predetermined speed, and the rotary drum 1 is 
rotated at a predetermined speed by a drum motor (not 
shown ) . The heads 2 and 3 alternately trace the tape T 
to reproduce a signal recorded on the tape T, and 

25 output the reproduced signal to the equalizer 7 via the 
amplifiers 4 and 5 and switch 6. 

The switch 6 is switched between terminals A and B 



in accordance with the head switch pulse from the 
switch pulse generation circuit 26, and outputs one of 
the reproduced signals from the amplifiers 4 and 5 to 
the equalizer 7. The equalizer 7 compensates for 
5 deterioration of the reproduced signal due to magnetic 
recording/reproduction, shapes its signal waveform, and 
outputs the processed signal to the data detection 
circuit 8 via the switch 27 and also to the filters 14 
and 1 5 . 

10 The data detection circuit 8 detects original 

digital data from the reproduced signal using a 
detection method such as integral detection, Viterbi 
decoding, or the like, and outputs the detected digital 
data to the track memory 9. The track memory 9 has a 

15 capacity capable of storing the compressed signal for 
three frames output from the data detection circuit. 
The error correction circuit 10 corrects any errors in 
the reproduced image signal stored in the track memory 
9 using parity data appended upon recording, and writes 

20 corrected data in the track memory 9 again. Note that 
the operation of the switch 27 will be explained later. 

The AUX extraction circuit 11 detects VAUX data 
appended to the image signal from the reproduced signal 
stored in the track memory 9, and outputs the detected 

25 data to the mode discrimination circuit 12. The mode 
discrimination circuit 12 detects mode identification 
data indicating a recording mode from the VAUX data 



output from the AUX extraction circuit 11, 
discriminates the recording mode of the reproduced 
image signal on the basis of the mode identification 
data, and outputs recording mode information to the 
5 reproduced signal processing circuit 13, capstan 

control circuit 23, and tracking timing control circuit 
28. 

The reproduced image signal that has undergone the 
error correction process is output to the reproduced 

10 signal processing circuit 13. The reproduced signal 
processing circuit 13 decodes the reproduced image 
signal in correspondence with encoding upon recording 
in accordance with the recording mode information from 
the mode discrimination circuit 12, and outputs the 

15 decoded signal to an output circuit 29. The output 

circuit 29 converts the reproduced image signal into a 
format suitable for an external device, and outputs the 
converted signal . 

The operation upon tracking control in the 

20 apparatus shown in Fig. 4 will be explained below. 

The reproduced signal output from the equalizer 7 
is output to the filters 14 and 15. The filters 14 and 
15 respectively extract pilot signals of frequencies fl 
and f2 shown in Fig. 3 from the reproduced signal, and 

25 output the extracted signals to the detecting circuits 
18 and 19 via the switches 16 and 17. The detecting 
circuits 18 and 19 detect the levels of the pilot 



signals output from the switches 16 and 17, and output 
the detected levels to the subtraction circuit 20. The 
subtraction circuit 20 calculates the difference 
between the output levels from these detecting circuits 
5 18 and 19 (in this embodiment, the output from the 

detecting circuit 19 is subtracted from that from the 
detecting circuit 18, but it may be vice versa), and 
outputs the difference to the loop filter 22 via the 
switch 21 . 

10 The loop filter 22 determines the loop gain of the 

tracking control loop consisting of the heads 2 and 3, 
amplifiers 4 and 5, equalizer 7, filters 14 and 15, 
detecting circuits 18 and 19, subtraction circuit 20, 
loop filter 22, capstan control circuit 23, and capstan 

15 motor 24. The loop filter 22 filters the output from 
the switch 21, and outputs the filtered signal to the 
capstan control circuit 23 . 

In this embodiment, each of the heads 2 and 3 has 
a width slightly larger than that of each track formed 

20 on the tape. For example, when the head traces track 
F0, pilot signals of frequencies fl and f2 leak from 
two neighboring tracks having different azimuth angles, 
i.e., tracks Fl and F2, into the reproduced signal from 
track F0. 

25 The capstan control circuit 23 outputs a control 

signal to the capstan motor 24 so that pilot signals of 
frequencies fl and f2, which are contained in the 
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reproduced signal from track FO upon tracing track FO 
and are detected by the filters 14 and 15, have the 
same level, i.e., the head 2 normally scans track FO, 
thus controlling travel of the tape T. 
5 More specifically, tracking control is done so 

that the loop filter 22 outputs zero level. 

As can also be seen from Fig. 2, in this 
embodiment, tracks are formed on the tape T in the 
order of FO -> Fl -* FO -* F2 -> FO. For this reason, the 

10 positions of tracks Fl and F2 that neighbor track FO 
are reversed in units of tracks. Hence, when the 
outputs from the filters 14 and 15 are detected and the 
detected signals are directly output to the subtraction 
circuit 20, the sign of the output from the subtraction 

15 circuit 20 is inverted in units of tracks, and the 
direction (phase) of tracking control is reversed 
between the lead and lag directions. 

For this reason, the tracking timing control 
circuit 28 controls the switches 16 and 17 to 

20 alternately select the outputs from the filters 14 and 
15 every other tracks, and output them to the detecting 
circuits 18 and 19, thereby preventing the sign of the 
output from the subtraction circuit 20 from being 
inverted . 

25 As described above, the pilot signals of 

frequencies fl and f2 are simultaneously obtained only 
when track F0 is traced. When track Fl or F2 is 
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traced, only a pilot signal of frequency fl or f2 is 
obtained. 

In this embodiment, the tracking timing control 
circuit 28 controls the switch 21 to output the output 
5 from the subtraction circuit 20 to the loop filter 22 

only when the head 2 traces track F0. The control 
process of the switch 21 varies depending on whether m 
the recording mode of the reproduced is the SD or SDL 
mode, and will be described later. 
10 The tracking timing control circuit 28 controls 

the switches 16 and 17 on the basis of the head switch 
pulse from the switch pulse generation circuit 26, and 
also controls the switches 21 and 27 on the basis of 
the recording mode information from the mode 
15 discrimination circuit 12 and the head switch pulse. 

The tracking control process when the recording 
mode of the reproduced signal is the SD mode and that 
when it is the SDL mode will be explained below. 

Fig. 5 illustrates the state wherein tracks formed 
20 in the SD mode shown in Fig. 3 are traced by the heads 
2 and 3 shown in Fig. 4. 

When the mode discrimination circuit 12 detects a 
mode signal indicating the SD mode from the VAUX data, 
the capstan control circuit 23 controls the capstan 
25 motor 24 to convey the tape T at a predetermined speed 
S. 

When the recording mode is the SD mode and 



tracking is normal, the inrush positions of the heads 
are as indicated by HA and HB in Fig. 5, and the heads 
2 and 3 can normally trace the individual tracks, as 
shown in Fig. 5. 
5 For this reason, a signal having a sufficient 

level is reproduced from each track in units of traces. 
Hence, the tracking timing control circuit 28 turns on 
the switch 21 at a timing indicated by Tr in Fig. 5, 
i.e., the timing at which the head 2 is tracing track 

10 F0, in the SD mode, thus outputting the output from the 
subtraction circuit 20 to the loop filter. In the SD 
mode, the circuit 28 keeps the switch 27 ON. 

Fig. 6 is a timing chart of the respective units 
in the SD mode. 

15 Referring to Fig. 6, a waveform (a) indicates a 

head switch pulse signal from the switch pulse 
generation circuit 26. The tracking timing control 
circuit 28 turns on the switch 21 at the timing at 
which the head (HA) 2 is tracing the tape T in 

20 synchronism with the switch pulse, as indicated by a 

waveform (c). In the SD mode, a reproduced signal with 
a sufficient level can be obtained in units of traces 
of each head, as indicated by a waveform (b). 

The control process in the SDL mode will be 

25 explained below. 

Fig. 7 shows the state wherein tracks formed in 
the SDL mode shown in Fig. 3 are traced by the heads 2 



and 3 shown in Fig. 4. 

When the mode discrimination circuit 12 detects a 
mode signal indicating the SDL mode from the VAUX data, 
the capstan control circuit 23 controls the capstan 
5 motor 24 to convey the tape T at a predetermined convey 
speed S/2. 

When a signal recorded in the SDL mode is 
reproduced, the rotational speed of the drum 1 in 
Fig. 4 is the same as that in the SD mode, but the 
10 convey speed of the tape T is 1/2 that in the SD mode. 
For this reason, the inrush positions of the heads 2 
and 3 with respect to the tracks are as shown in 
Fig. 7. 

Since tracks HA1 and HB2 have different azimuth 
15 angles, a signal on track HB2 cannot be reproduced by 
the head (HA) 2, and a signal on track HA1 cannot be 
reproduced by the head (HB) 3. Hence, the level of the 
reproduced signal from the switch 6 is as indicated by 
a waveform (d) in Fig. 6, and a reproduced signal 
20 having a sufficient level can be obtained from the head 
2 once (period tl or t5 ) per two traces, i.e., two 
rotations of the drum 1 . 

Also, as can be seen from Fig. 7, track HB2 is 
track Fl or F2, and no pilot signals can be obtained 
25 from the two neighboring tracks. 

When the switch 21 is turned on for each trace of 
the head 2 as in the SD mode, a reproduced signal with 
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a sufficient level cannot be obtained during periods t3 
and t7 in which the head 2 is tracing track HB2, and no 
pilot signal components can be obtained from the two 
neighboring tracks. For this reason, when the output 
5 from the subtraction circuit 20 is supplied to the loop 

filter 22 during these periods t3 and t7, wrong 
tracking control may be made. 

In this embodiment, the tracking timing control 
circuit 28 turns on the switch 21 at a timing indicated 

10 by Tr in Fig. 7, i.e., once per two traces of the head 
2, only a satisfactory tracking error signal is 
supplied to the loop filter 22. In the SDL mode, the 
tracking timing control circuit 28 turns on the switch 
21 once per two periods of the head switch pulse on the 

15 basis of the head switch pulse, as indicated by a 
waveform (e) in Fig. 6. 

As described above, in this embodiment, when the 
tracking timing control circuit 28 turns on the switch 
21 once per two traces of the head 2, a tracking error 

20 signal having a sufficient level can be obtained, and 
tracking control can be made to make the head 2 
normally trace track F0. Since the track angle is 
slightly different from that in the SD mode but the 
track pitch is nearly the same as that in the SD mode, 

25 a signal having a sufficient level can be reproduced by 
the head 2 from roughly the entire area of track F0, as 
indicated by the waveform (d) in Fig. 6. 
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The hatched portions in the waveform (d) in Fig. 6 
correspond to periods in which the head 2 is tracking 
track HB2. During these periods, since track HB2 and 
the head 2 have different azimuth angles, no signal 
5 with a sufficient level can be obtained from the head 
2. For this reason, the tracking timing control 
circuit 28 turns off the switch 27 during the hatched^ 
periods in the waveform (d) in Fig. 6, i.e., periods in 
which the head 2 is tracing track HB2, on the basis of 
10 the head switch pulse, thus inhibiting the reproduced 
signal from the head 2 from being output to the track 
memory 9 . 

The reproduced signal from the head 3 has a level 
which is high enough to make the data detection circuit 

15 8 detect original digital data, although the level is 
slightly smaller than that in the SD mode indicated by 
the waveform (b) in Fig. 6, as indicated by the 
waveform (d) in Fig. 6. 

In this manner, in this embodiment, since the 

20 tracking error signal extraction timing is changed in 
correspondence with the SD and SDL modes, a signal 
recorded in the SDL mode can be reproduced using only 
the heads 2 and 3 corresponding to the SD mode. 

For this reason, signals recorded in the SD and 

25 SDL modes can be reproduced without adding any 

dedicated SDL head shown in Fig. 1, and an increase in 
cost of the apparatus can be suppressed. 
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The second embodiment of the present invention 
will be described below. 

In the above embodiment, since each head has a 
width slightly larger than the track width, and 
5 tracking control is made to obtain a reproduced signal 
with a sufficient level from the head 2 over nearly the 
entire area of the track upon reproduction in the SDL „ 
mode, the head 3 traces across two tracks, i.e., tracks 
HA1 and HB2 . 

10 For this reason, the reproduced signal from the 

head 3 has a level lower than that from the head 2. 
Although the data detection circuit 8 can detect 
original digital data from the reproduced signal from 
the head 3, the number of errors in the reproduced 

15 signal from the head 3 may become larger than that in 
the reproduced signal from the head 2. 

To solve this problem, in this embodiment, a 
tracking error signal is offset so that the head 3 
traces either track Fl or F2. 

20 Fig. 8 is a block diagram showing the arrangement 

of a digital VTR in this embodiment, and a description 
of the same arrangement as that in Fig. 4 will be 
omitted. 

Referring to Fig. 8, a multiplication circuit 30 
25 multiplies the output from the detecting circuit 18 in 
accordance with recording mode information from the 
mode discrimination circuit 12. 
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That is, when the recording mode is the SD mode, 
the output from the detecting circuit 18 is directly 
output to the subtraction circuit 20. On the other 
hand, when the recording mode is the SDL mode, the 
5 output from the detecting circuit 18 is multiplied by a 
predetermined coefficient to control the balance 
between the levels of the pilot signals from the 
filters 14 and 15, thereby offsetting a tracking error 
signal so that the head 3 traces track HB2. 

10 More specifically, an offset for delaying the 

phase of a tracking error signal is given so that the 
head (HB) 3 traces track Fl at, e.g., a timing 
indicated by "OFFSET" in Fig. 7. 

Fig. 9 is a timing chart in the SDL mode when such 

15 offset is given. 

As can be seen from a waveform (b) in Fig. 9, the 
reproduced signal levels during periods t2 and t6 
become higher than those in the first embodiment 
indicated by the waveform (d) in Fig. 6. Hence, errors 

20 in signals reproduced during these periods can be fewer 
than those in the first embodiment. 

On the other hand, the reproduced signal levels 
during periods t4 and t8 in the waveform (b) in Fig. 9 
are lower than those in the waveform (d) in Fig. 6, 

25 since the tracking error signal is shifted to make the 
head 3 trace track HB2 during the periods t2 and t6. 
However, the reproduced signal obtained during the 



period t4 is a signal reproduced from the same track as 
that obtained during the period t2, and the reproduced 
signal obtained during the period t8 is a signal 
reproduced from the same track as that obtained during 
5 the period t6. For this reason, satisfactory 

reproduced signals can be obtained from all the tracks. 

In this way, in this embodiment, since the 
tracking error signal is shifted to make the head 3 
trace track HB2, the number of errors in the reproduced 

10 signal from track HB2 can be reduced. 

As described above, in each embodiment of the 
present invention, upon reproducing image signals 
recorded in the SD and SDL modes having different 
recorded information sizes per unit time from a tape, 

15 since the tracking error signal extraction timing 
(pilot signal extraction timing) is switched in 
accordance with the recording mode of the reproduced 
image signal, image signals recorded in the SD and SDL 
mode can be satisfactorily reproduced by a common head 

20 arrangement . 

In the VTR shown in Fig. 4 or 8, some or all 
process that pertain to the tracking control may be 
implemented by software using a microcomputer and 
memory. In this case, the memory stores a program for 

25 implementing the aforementioned tracking control. 

As this storage medium, a semiconductor memory 
such as a ROM, RAM, or the like, optical disk, 
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magnetooptical disk, magnetic recording medium, and the 
like may be used, and they may form a CD-ROM, floppy 
disk, magnetic card, magnetic tape, nonvolatile memory 
card, and the like. 
5 Many widely different embodiments of the present 

invention may be constructed without departing from the 
spirit and scope of the present invention. It should 
be understood that the present invention is not limited 
to the specific embodiments described in the 
10 specification, except as defined in the appended 
claims . 



